Suppression of cofilin phosphorylation in insulin-stimulated ruffling membrane formation in KB cells.
Various cellular events such as cell motility and division are directed by the actin cytoskeleton under the control of its regulatory system. Cofilin is a low molecular weight actin-modulating protein that severs and depolymerizes F-actin and is shown to enhance actin filament dynamics. The activity of cofilin is negatively regulated by phosphorylation at Ser-3. In human epidermoid carcinoma KB cells, insulin treatment induces characteristic ruffling membranes, and it was reported that LIMK1, a cofilin kinase, was activated in these cells treated with insulin. Since cofilin is a key protein responsible for establishing the rapid turnover of actin filaments, it appears to be contradictory that cofilin is phosphorylated (inactivated) by a stimulus that is known to induce the highly dynamic actin structure, ruffling membranes. Therefore, we examined the phosphorylation state of endogenous cofilin in KB cells treated with insulin. The dephosphorylated form of cofilin increased with insulin treatment, as analyzed by nonequilibrium pH gradient gel electrophoresis (NEpHGE)-immunoblotting. Cell labeling with (32)P orthophosphate indicated that cofilin was being continuously phosphorylated and dephosphorylated, and that the apparent insulin-induced dephosphorylation was due to suppression of continuous phosphorylation and not to enhanced dephosphorylation. Further, we examined the localization of the phosphorylated form of cofilin using phospho-specific antibody raised against phosphorylated cofilin. Surprisingly, phosphorylated cofilin was concentrated in the ruffling membranes induced by insulin. These results suggest that the examination of the kinetics and spatial regulation of phosphorylation is critical for the elucidation of the role of cofilin and upstream kinases in actin reorganization.